Comparative pharmacology of epibatidine: a potent agonist for neuronal nicotinic acetylcholine receptors.
Pharmacological properties of the (+)- and (-)-isomers of synthetic epibatidine, exo-2-(6-chloro-3-pyridyl)-7-azabicyclo-[2.2.1]heptane, were compared with nicotine and acetylcholine on several subtypes of chicken and human nicotinic acetylcholine receptors (AChRs). Both isomers of epibatidine behaved as extremely potent full agonists on chicken (alpha 3 beta 2, alpha 3 beta 4, alpha 4 beta 2, alpha 7, and alpha 8) and human (alpha 3 beta 2, alpha 3 beta 4, and alpha 7) neuronal AChRs expressed in Xenopus oocytes. Currents induced by epibatidine were effectively blocked by the nicotinic antagonists hexamethonium and mecamylamine. Apparent affinity was 100 to 1000-fold higher for epibatidine than for nicotine or acetylcholine. EC50 values ranged from 1 nM (for homomeric chicken alpha 8) to 2 microM (for homomeric chicken alpha 7). Epibatidine showed comparatively lower affinity for muscle-type AChRs from Torpedo and humans (EC50 values, 1.6 and 16 microM respectively). In binding assays, epibatidine was used on AChR subtypes immunoisolated from chicken brain and retina (alpha 4 beta 2, alpha 7, and alpha 8), the human neuronal cell line SH-SY5Y (alpha 3 and alpha 7), Torpedo electric organ (alpha 1 beta 1 gamma delta), or the human rhabdomyosarcoma cell line TE671 (alpha 1 beta 1 gamma delta). Both isomers of epibatidine exhibited extremely high affinity for all neuronal AChRs tested, with KI values ranging from 0.6 pM (human alpha 3 AChRs) to 0.6 microM (chicken alpha 7 AChRs). In contrast, epibatidine had lower affinity for Torpedo muscle-type AChRs (KI approximately 5 microM). Racemic [3H]epibatidine was an effective labeling reagent for human alpha 3 beta 2 AChRs, exhibiting a KD (0.14 nM) similar to the KI values observed for unlabeled (+)-epibatidine (0.23 nM) or (-)-epibatidine (0.16 nM).